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A. THet INVISIELE PIPE 

The user te computer interface 1S tae aiawist rio eee 
throvgh which the man and Machine conduct “a” dialogs 
Cemmunication flows between the man and mackine in the form 
cf electronic signals, visual stimulation and possibly 
auditle tones or patterns. The Jct of the interface | ts ae 
translate the raw data forms into forms intelligetle by the 
perties on either end. The greatest single benefit “chum 
medern user interface is the ease with which someone Tay 
eainfully emplcy the system from his earlest session. The. 
computer combines the role of instructor ard tool; the bese 
interfaces do it transparently. With appropriate aids the 
macnine can anticipate the novice’s misunderstanding, and 
offer explanations and guidance; yet accommodate the 
experts impatience by Streamlining “his — requese. The 
etility tc do these things is not an innate featureuion 
exotic state-of-the-art hardware, though hardware maxes them 
rossible. The willingness of the machine ta do the “mange 
tidding is residert in the design of the Man-Machine 
interface and the software that makes it a reality. 

Unfortunately the human aspects of users, even withingee 
nerrowly restricted group, are diverse ana verictle. Sween 


suits cne individual is anathema to tne next. Preferences 


€nanee yericdically Muena) Tintelicectengrowhand- matures: » The 
interface designer must accommcdeté the widest renee of 
mSerse eit di wranner? aprealdmese) to: alilfands condescendi nz~ to 
mone, a formidable “taskhw Thel powervofi modern  computerss.is 
Pesindine’’ tovallowwthe: designers to bring the:meacaines up. tc 
man’s cognitive level, like never before. Techniques and 
equipment are teing combined that cftfer vastly improved 
means of working, learning and playing. Pies pease » Vaid'e.0 
disk player (LVD) is a prime example. It is the answer to 
an interface designer’s prayer. The LVD not ocnly offers 
enormous storege, tut can be interactively ccmputer 
comnprolled *tio shows jsehected oicombinations jof instruction, 
explanation, and examples that would otherwise require a 
dedicated instructor or extensive reference material. It i 
the perfect medium to store the myriad error messages and 
explanations that fpreviously were too numerous and 
cumbersome to attempt. With well designed lesson material, 
instruction at the workstation simply tecomes a matter of 
selecting the disk, inserting it in the player, then henging 
oueeecr theyride.,. AngwLVD scembinedeawith.-.a,.scmputer, work 
Station tecomes a combination library/classrom/office with 
nearly unbounded pctential. 

ihe: goal’ of) *the’ ? protect awith. which; this,,. thesis 1s 
associated is to design a Command and Control. werkstaticn 
Vo =6OL f—the—s helf: » commercial hardware. Theis thesis 
ewmprores: “the * tria@rpatch)* of . thie» human-computer interf.ace 


pursuant to that end. 


=. DESIGN FOR HUMAN-COMPUTER INTERACTION 

It is not enough that people want tovsusey a) ycomputers 
their desire must" be sustained by tae ;eauman—-com=uger 
interface tefore the mechine will gain wide accertance. The 


uccessful interface makes the user feel comnfortatle and 


nN 


is faster and mcre accurate 


mu 
= 
Qa 


relaxed while doing his job, 
than ccnventional methods. A typical user will) not} chemee 
hic or her normal work hatits to uwse,@ new computer, wWaileas 
it is easy te learn and simple to wse. (Givenea ichoiear 
users Tust perceive vast improvement over old methods before 
they will seriously consider the change. A -)itetehe 
improvement is not worth the effort to change extablished 
methods. 

The new seneration of computers from APPLE, i.e. LISA 
and MACINTOSH, are exiting, relatively inexpensive exemples 
of just wnat is possible in a modern interface (Ref. 1]. 
The dramatically new interface using icens,jend) cbjees 
oriented dialog appears to be attracting previously 
disinterested people to COMmPULe TS. Acceptance among 
traditional computer users has teen slower, larzely. because 
the new interface is unconventional, and they are resistant 
tc change. 

Some display interfaces are easier to learn than otners. 
Interface software complexity increases repidly with user- 
friendliness. An interface that appears <simj;le maSsxs 
internal detail and complexity. The software: running bebima 


it is handling the minutiae formerly lefwiso sine asen: Su 


10 


itself many times cver im reduced trainiag  cests and 
increased operational Cfiil GSMS ve itaenagewe possible to 
cave ae few thocusand Gio] Wersever ssc tem sia tne procurement 
process “Cnly to spend ten times PoateanOlnt in recurring 
fearing ocsts. 

In this thesis the three baste. pan us . OF human-ccemputer 
interacticn: user-to-computer communication; computer-to- 
user communication; and the dialog, tetween the two are 
examined ~ in’ "some Metalles) An bantertace designed to hel; 
students new to UNIX is Prop GS CC.-, y Lt is an overlay that 
works in conjunction Gitiwe Nie. not. th place Of” At. 
Conclusions regarding the human-computer interface and 


future improvements are discussed last. 


1 


iP COMMUNICATION 


The computer communicates 0) -'theas Gicoraamae Cut ut 
devices. A typical computer work station has one or mcre 
CRT (cathode ray tute} screens and access to aesprimtaee 
Other output devices are possible, including voice 
synthesizers and cther specialized hardware.~ A printer wena 
be jyart of the installation, but printers ~are usuae 
centrally lccated to te Shared with others. 2efore VGrre 
tecame the accepted interface medium, printers were. how 
they are used aS copy machines: ‘to cEtain > -copiesmaee 
intermediate and final results. 

Auditle tells or tones are used” te sound hault alarms, 
or to warn of illegal cperations. Frequently, the audio tene 
is felt tc te an annoyance ty the user community. 

Voice input is an emerging tecnnology, with high prices 
ard low performance, tut the cost to perfcrmance retio as 
imp~rcving as research progresses. Thre difficunty of 
extracting meaning trom spoken words and of joining sounds 
to form understandable words takes ~—Ssubstantial  macaime 
resources and time. That additicnal processing slows the 
Cialog between user and macnine telovw a comfortetle 
threshold. Computer vcecatularies are small, ranging from a 


few words to two to three hundred words: 


ry 


Voice recognition is used as a Se@Curity cneck.e Spec 


synthesis is also a major research area. Inexpensive sS;,eecn 
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SyMmUnesis wmicriconips Wave wiltiowed the capability to be used 
imearseveral «relectroni> ) toys. Des yoleeceeds still too 
mechani Gdialandevartiticiel coundin.. tote used in. a, venereal 
moeose) imtertece.. ; Mnere (asi ae tremendous, future, for voice 


input and ocutput when it becomes cost effective. 


Meee He PRYSICAL MEDIUM 

mae CRT Sereen 1S tthe “sommunicatiorn interface. ‘The 
informeticn displeyed there must be timely, accurate, 
mecpane ful, aid concise. It is here that the computer must 
condense eas much infcrmaticn as possible to keep the user 
[maormed about his current status;vthe status of his. active 
jobs, and any other pertinent system information and 
messages. 

Opinions, about. Varioussmonocarome screen..paosphors are 
Meny and varied. Personel j,reference is the determining 
mceore for jwhich?* is) best. All monccnrome combinations 
(ember text, dark backgrcund; green text, dark tackercund; 
woite text, dark background; and reverse video ccmbinations) 
emees adequate, though ther. lined, cackground,cr.full screen 
memerse, VlGCec Tay bhe :less ccomfortatle .to..use on, text 
wee nheay raster) scan displays. The most annoying distractors 
eue meflected clare and misedjusted trightness and ccntreast. 
Meee taese can usually be, controlled by,.the informed user. 
Meenms should te incorporeted in the terminal initialization 


sequerce so the user can set his ,;referernces. 


Colcr ‘Tonitor ‘Screens ‘present add mtalonam prcetlems. 
Trere are definwre Cobor combinations that produce 
remarkatly uncomfortable visual sensations (green text on a 
tright crane ‘ceckzround is cne). Desigwers mist! Peumace 
aware of the vision function of acccmmodation ana teke rains 
not tec inflict ewkward comtinaticns on uisuspectinge juserar 
Ideally, the user should te atle to select Fis own preferred 
ccolor combinations, then tne designers protlem is just Geese 


of providing tre flexitility to do so«..Wefaul tateaeen 


comtinations snould te comfortetle to view, 


BE. THe SCREEN DISPLAY FORMAT 

There are two screen display fcrmats used in yeneral 
burpose interactive wcrkstations, vector drawing and raster. 
scan. Two versions of each are widely used. 

4 refreshed vector drawing display nas nigh resolution 
but has teen restricted to use’ primarily “in «graphics 
applicaticns, where its speciel features are required. Wt 
is considerably more expensive than the same size rester 
display.’ Tne vector drawing + display sietorte is line 
drawings. It draws true circles and diagonal’ lines, “because 
each line is a continuous stroke of the electron teem. The 
numter of displayed segments is limited by the team drewing 
speed, Screen refresh rete, end amount of storage dedicated 
to Vectors. The maximum numter ot displayatle vectors is 
fixed, which is the primary shortcoming of refreshed vector 


drawing displays. Vectcr drawn display text is very shang 


Mimeresauseleach Metter #S eclecombDination» off strokes ethe 
numter (Ouse, Cnarecters. 1s limited. GoORrsequently ss. text 
macluded. on a screen frame rezidly;y depletes the numcer of 
NeenorsS y ovidilable, tol drew fieures. Eesause of, this caly 
Special purpose workstations have vector drawing C2 
Femeens. , oAD \Computer aided design) workstations tyrically 
Mee vectcr display for drafting and drawing functions. 

ime .second version wat vectcr drawn display, the tLUVST 
(direct view storege tube), eliminates tne screen refresh. 
Hence it is much less expensive. DVSTS are not satisfactory 
e~eneral purpose workstation display surfaces because partial 
Sereéen erasure is not possitle, and writing speeds tend to 
BemeslLove, DVsTs are excellent adjunct graphic displays for 
line drawings and text. Improvemerts and cost reductions in: 
mister display technology have relegated DVSTS to a Support 
role entirely. 

ee marc ind of raster scan display is text oriented. 
meen, Screen, is nominally divided into <4 lines of 2&2 
Beemacvers CaCh. screen area net contained in that jLattern 
Moe DOt addressable. Seen) cr j0he character. pesitions is 
aooressable. and may Ccntain any printable character. ess 
Sereen is pest used to display text. The main advantage of 
Eos display iS cost; it is the least expensive to produce. 
memcermeen. tuffer need only be 2k bytes. It is possible to 
beavye two or three screen tuffers to allcw rapid screen 
meen. orerations, even at low data transfer rates. Low 


Semeen resolution, which results in poor guality graphics, 


re 
Csi 


is this diszplay’s main disedvantage. Ccntrived tar and line 
graphing are possinle, as is crude eurve plotting. 

The. second kind of raster. screem  dialsip lates hen c ween 
“pit-mapped or dot addressable’. On this ‘ailsplay eume 
smallest addressable screen position is kKnewn as a “pitgem 
(FICture pLemen tem. The physical <size” of ‘ay. "pi scone 
determined ty the physical ccnstruction of the GRIT ~ andy iene 
Signal handling speed of the amplifiers that control tgme 
electron teem. Very high guality, tut exLlensive, Eit—mepaes 
color displays of up to 2024 x 1024 pixels arenas 
Monochrome displays can te had up to 2448 x 2848 yjixels. 
Though Tore expensive thar text oriented rester scan 
displays, the btit-mapjped display is the disrpley of cha@ves 
fcr a computer terminal or work station. In the graphics 
mode it dces suffer frem ‘eliasing , the stair "eeae 
éafpearance cf diagonal lines and edges of circles.” Sug 
scftware, and now herdware, smcothing tecnniques cen 


minimize that effect for all but the most criticam 


fv 


PplLicstions. The bit-mapped display does require a 
Sutstantially larger screen cr frame tuifer ‘(a Megatyte in 
the case of the 1024 x 1824 screen). sut rapidly faldimg 
memory prices have relped to mitigate that cisadvantae. 

The raster scan format offers the most-flexibility wie 
the fewest restricticns ina ,eneral purpose workstatica. 
The preferred raster display is Eit~mazpped. The werkstationm 
tnat uses eraphic communiceticn techniques sncould te 


equitped with a high resoluticn bit-maplped raster sean 


HS) 


displey. It -provides, excellent character definition, good 


Gucihiste idMawine tTeatunes, and exemplary text. legitility. 


e. Tat SCREEN LAYOUT 

MOS= a SICGeCeMS, Jere, warran-ed.) WTike,.‘a Taper = paee.n> The 
Paina OL, LHe ere. Sey ait). the “upper left corner...crhe 
Pameenet ils from lefts to. rieat,.“toLr, to.., rottom. ~ Only: 7 one 
aa oeOlen , Or tlle ©2 4dye pace, a's displayed..." -That.*stiandeard 
iaout has served well and will continue. to do so. One 
gucplay line is. reserved for macnine messages. Thus if tre 
screen disz;lays <4 lines, <3 may te used to dis,pley text. 

The protler witn the Single sheet of paper per screen is 
that it does not coffer a large enough desktop , or working 
Srace..few pecple work with just a... single ~sheet cf ‘paper. 
opefore ther. fiven the most rapid paging or scrolling screen 
HS mot. adequate for reviewing material not included cn the 
eorment screen. The root of the problem rests in the frailty 
Sienumen Short term memory. That’ shortcoming will . arise 
Prequently in the design considérations of a haman ccmputer 
interface. When the context of interest is lost tecause of 
Soe “ther. sereen contents, all’ butte few tasic facts 
Srpeutethae previous screen are; zone too. The sSolutica to this 
Bagelem . lies. din ~reservine. some ‘or, “all of the’ previous 
eomrext when the user .muSt chanze screens to see. octrer 
imformation. 

Ones answer. hes. teen, to partition the *CkT -s’creen inte 


Several non-overlaj;ping zones. #ach zone is reserved for a 


particular type of informetion. One might displey the wareee 
of Operation, “one? coukde whose reserved aréa fOr ‘errem 
messages, another the title of the curren fie) gee 
xxx oillustrates a typical seréen layout eesti e oo 
zones remain on the screen, when the display Shem-es, creams 
User changes what ne is. dicing. 

"Szylit-screen is another version of screen zones. In 
this mode the CAT. sereen is), divided inte (iGwome ree 
distinct areas. Each area may contain something different. 
Two or more files may be displayed simultaneously. Two yarts 
ef the same file may be shown juxtaposed, to save) the Suse 
from scrolling tack and forth (and forgetting fretweer) seggae 
prebler with split screen operations, is that the Samoumm 
shewn cn-.each-porticn. cf the.»screensis reduced, “cktien making 
it difficult.to,retain the conrext. 

"Windowing displays are currently fashicnetle. . They 
are a trick way of. .getting mcre surface area from ta fear 
size screen. They ere similar to the previcusly descritted 
zones; but are-temporary,. relocatable, and may overhears Pace 
aypear only when requested ty the user, thereby "Jsav ame 
screen space. windows cverley ana pertially otscure tne 
previous Screen contents; tut may be. moved ty. ithe users 
“uncover. an area. The currently active window is displayed 
cn top ct what appears to be a stack cf pescesiicm (tne Screo 
On most..windowing systems individual window size land) Smee 
Mays w AO Chu eSiGity 4 bie w hee. a WS. wWindcws al Vew additional 


information to be availetle te view at the mser s Fequest, 
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“MipLeeermeservirs thesscreen oOntents. The mechanism of the 


request car te any cf several pcpular methcds. 


Bee THE INTELLECTUAL LeVaL 

inesintellectual Level of machine-to-user communicseticn 
Mes histcrically been biased toward tre machine. “Inherent 
machine limitations and meager saardware rescurces dictated a 
iow threshold. Karly interactive systems resjonded with an 
MUrPlirking Stere to almost all user input. The only clue 
that his jot or command had teen received and understood was 
another ready prompt - a symccl appyearei on the screer 
moiryin,: the user that additicnal input could be accepted. 
feopaces in the input often meant no response of any kind. 
surprisingly, many popular systems still offer only tnat- 
enigmatic stare, UNIX for one. 

The intellectual level at the interface has risen 
Garraly with increasing microcomputer power and decreasing 
herdware costs. Bast,  Ccapacious storege and modern 
Pechrigues have sclved the tormer hardware deficiencies. 
Hardware is no longer the major Limitation. The emphasis for 
meeroved perfcrmance was not directed tc improving the 
interface until very recently. whole Crus (Central 
Processing Units) are dedicated to screen management and 
input-output; but the machine-to-user communication remains 
BaeeeSame, "with “the “exception of mere accurate error and 


Mites icOnditioneneporting.. 


Many of the faults with the iIntertace Sen wet’ traeraueme 
practhhces:tand pRrecedures” Viet teszan in the°earhy deyse 
Surprisingly, many tatch j;rocessing proced ines are conmomuue 
interactive Conpu tine. For example: every  (cOmpWter 
provrairming language vopular today was designed for a tatch 
processing environment, being Separately compiled, loaded 
enc. Pun. 

The move away from the tléenk stare mode tegan scon after 
the advent of interactive computing. It did not? mecemre 
much attention until the micrcccmputer explcsion caused the 
computer to move from the laboratory into \lofitcaer 
Computers tegan to te called upon to do ‘useful swork oem 
realvAtime. The clamor for user friendliness began. Many 
ideas heve been tried and discarded. Those that have worked. 
nave aprealed to the user’s ghysiological, psychologicam 
cognitive and intellectual needs. 

The serantic level at the interface nas moved from the 
tits to tytes (computer words, language characters) pave 
cemmand. words, to clumped ccmmands, and finaly )veume 
metaphoric level. [Ref. <é] The metaphor is e model that 
Selectively comtines all the useful and prectical features 
of. computer. interface desisn, and integrates then ae toe 
cohesive pacxege that emulates a familiar environment. fll 
availatle computer functions are masked behind ay medelas 
the ep,prlication it is intended to serve. The user seesicnes 
terms, functions and metheds with which he is famidtariyeine 


tewildering and intimidating world of the computer sciertist 
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a) 


is Completely *hidden: DieCie LaeaSe bate grew Paomtoe ithe 
meravhiomic sintentace, Originated withthe pioneering work. of 
Piloneeiayie andy hujsiPiaroup sete yGROXs PARCr with, SMALLTALY ard 
ema vock.eovoeveral. commercial. ,roducts:. are °.aSing taese 
Bemece pas, anone ‘them ~eMerow STAR, Dolphin, end Dorado; and 
Perens. LESAvand MACINTOSE [Ref.. 1] [Ref.y.2].. This interface 
more neerly emulates a conventional deskto;. Everything on 
Meme Ree iis) Htnea Ved vasysal rr pnysical «entity, )naving ..an 
Mmentiity and ioccupying space. The keyboard is used. only fcr 
text entry. A pointing device mouse) is used to manipulate 
tie” okjects. Paeo translation 1s). se ycomplete andi the 
implementation so naturel that cGmparatively little effort 
wS "required to use the system. This object based display 
format is a paradigm ot ccmputer-to-user communication phat. 
wa. becomeyi a starting .point for,.all. new machines. The 
mecapnar, fcan ,te modified to... meet the..needs of many 
Sauranionss and.) epplications,.,changing; the nature of the 
somputer from special purpose Machine to general jzurpose 


Hoch. thie keyboard. isyvy'the «final *’nurdle «tc widespread 


ie) 
Oo 


Mmoucervacceptance. § Its elimination as thei primary means 


Gee entering text and deta, will mark the beginning of en ere 
iat will “see computers become as ubiquitous as televisions 


ard telephones. 


fee bok COMPUTER SPEAKS 
Not every computer interface designed now will emulate 


Boe metaphcric paradi-m. Designers must endeavor to Keer 


rah 


tre level of computer—tc-user> corrunicat tommy asmel osen anette 
human domain as possible. ivery expert agrees that the 
machine must respond as quickly ' as —pessiPEle = tom anumenseee 
request. If it is unacle to respond Yn less twanesone sanesueee 
seconds, then it shculd notify the user that there willbe 
short delay, and give ‘an dayp;roximate time’ to com _letioan 
{Ref. 2]. If the precessing will take © %aSilon=\ time eae 
partial results can be displeyed, then the machine *shoukd 
tegin responding as soon as it can with intermediate output: 
The time limit of one to two secords is a rule of thumbeyoum 
fits well with human ccgenitive processes to maintalne ume 
user’s train of thought {Ref. 4]. Every utterance made by 
the machine must te self-explanatory. Here utterance means 
“any computer-to-user communication . Cues prompting for 
input shoulé, at the user’s discretion,” ®display) thei ious 
(syntax) and options of the expected command. That nelps 
the user twe weys. First, it helps him rememter the command), 
reinforcing kis knowledge ebout it. Second, it reduces ie 
prcbhatility cf mistakes. Ideally the computer ‘will ” dispiay 
the. command line, and the user can fill just wheselane 
caving extra typing. AS the user tecomes more confident and 
experienced he can snift to a mere independent mode. 

A machine initiated mode of centrol relies on) *the “form 
and sutstance of machine communication. Tne machine usually 
eontrols the dialog options in this mode; cut it ‘need earner 
appear te be in control. The user’is free to tseleeter sama 


list, of ,ogtions® made teavaiherkes byaeuac machine. P3e 


ee 


nmesuricticns’ "placedivonmuser* action, by Unis. mode. reduce. (the 
Pawomuumuiy mor lerror okoths iy, numbers wands -type., Novice, 
imexperlenced, “rushed; ‘and careless wsers all. tenefit..from 
thas feature. § It also Ras Pr disadvantages:. isteee Se Sire Ly 
aeowmen « wecause i the; useiriamusit yiscan » ists »0of,- possibly 
unfamiliar, options and imekerfs electacns . hae, f aselecit 1 o7 
mecnantusm “fadids)) tol) thes) overnead). of. the chosen. cleraticn. 
This mode is more cumbersome to use, because the ccntroel 
Beem is predetermined, and shortcuts a~@re not easy, pernaps 
mot eyossible.. It will affect user flexibility, tecause tne 


commands and options offered will tend to be general 
purpose. VYikis mode is preferrei for .casual or inexperienced 
Msecs prirerily interested in accomplishing the task at 
Pena. Ittcanwalse be usefull? inaesystems tutorials, for new 
ysers. 

Mechiness thatede notasenaveiya state .of «thes art.«user 
Mmert ace mares tnot so0pTeless;) but? they..do need help. A 
Seftware interface peckage can te overleyed upen the 
Operating system. It [need ,nmotanpadversely saffect, system 
perrormance: tecause it will te active only wren the. system 
meee retween’ modes. It willttake! space and, slow parts of.the 
present system. The id€ée isi’ to displey menus, soft tuttcns 
aua==] pull—diowne"= windows on the screen. Tne display contents 
ememenes to user cholces.: For); instance,., a..computer. ,user 
Baeceus 6 tio The able <to lock torougn mais, files;. write,. edit, 
Compile and run programs; compose, and edit. «dccuments;s copy 


Proerars ‘and documents (electronically and printed); and get 


z3é 


on and off the system. Yegariless /iof¥. whether) ) thes pevenem 
ccmmands to dc these things ere eesSy tc learn and remember, 
the new user 1s unlixely to xnow the cdoPrect sclommanceeiame 
therefore is unable to use tne system. Yet he Knows wheat ne 
wants to do and how to do it manually. cel isis micsi n= seem 
key ‘tc unleck the pewer of the machine. Thevwelaim acca 
should not need specific knowledge about’) toe machine, or the 
operating. . SyStem stot use eat. The user is normally wet 
interested in processing details, only im setting. Dis aes 
done. He should not be burdened with computer=spesiiee 
details. The machine is Supposed tc make his jot easier. In 
fact, present computers adda layer of somplexity teosmoss 
JOrss. 

The interface: overlay easiest tou inp bementansis née 
driven. It can ce enhanced to a full fledged metaphoric 
interface if the machine is sufficiently fiastssanderhasamine 
resources. A pick device (mouse) is preferred; cut not 
essential. Tne pick decreases reliance on’ ‘thes »keyboaran 
@ecreasing user apprehensicn. All menu selections’ sere 
labeled with generic terms, recognizatle by eae broad ransenee 
users. The specific system is hidden oy tre functional mask 
of the interface, directly embcedying tne first Parnas” 
-Tincixyle of information hiding [Ref. 5S}. The overlay need 
net, in fact must not, be static. A static interfaces wou 
necessarily te sléented towara a specific user eroujeeeee 
increase. tke - user . cdemaim, tlexibility is essential. 


Instructional messages intended for a novice cause annoyance 
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amen pdtle neer injpexperts.| *Thessame ftlexitility, should also 
AON ee bAew MERE rise cal ecall i yonrGavdilabley,aidss) if ae. so 
gecides. "Though the mechimne controls; the numrer end type of 


eommands@allowed the user isystrll in ecmmand. 


ee an SORS 
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Penor mandline and reporting is ‘tae most crucial’ facet 
ramen tO-mechnine’ communication.’ sIt is ’easyto inspire user 
Senridence and calm when everytning is working correctly. 
The test cf an interface is how gracefully it behaves when 
something gces wrong. The classes cf errors are defined for 
the typicel ccemputer system. some more exotic’ ‘error 
treatments will te touched on afterwards. Three classes of 
errors are readily definaole: superficial, recoveraole, and- 
mata... 

1. rror Types and Remedies 

Sipertvcial errors are caused ty” user carelessress 
or confusion. They include typographical mistakes, mistaken 
Serectionus, and out of sequence actions. They. ere “easily 
Mecectatle “ani sorrectable, in most cases. Typographical 
Errors may te caught by either the user cr the “machine. 
Mistexen selections are lézal operations, bout rot the cone 
Paesuser intended. The onus is on the user tc ccrrect the 
Situation, but the system can help by allowing the user to 
Guat an cperation cr sequence at any intermediate point. 
Eimer Or Sequence actions occur when a user fails to do a 


necessary intermediate step. FOr instance, ce “tries ‘tc 


execute a source file witacut’ first compa! tneeateeeee 
error: iS . preventatle;*  tutamine designers must inciudée 
explicit features t9 do so. They must) tr? Miemant tem 
user acti ons, providing ap,repriave renminders and 
precedures that illustrate the preper sequence.” If the wWoem 
learns ty his wistakes he is less lixely to commit the “Same 
error “twice. 

kecoveratle errors are nct discovered until »atier 
the fact, tut may be undone by some means to get teck to the 
Starting condition. This is a much larser classeot prophase 
and requires more ambitious methcds to fix. The metnods 
usually involve restoring werds, lines, or small tiles that 
were erroneously Changed ohh deleted. Ine recovery. 
technigues involve intermediate tack-up. Small entities 
like words and short files can be temporarily saved in 2 
truffer until the proper result is cenfirmred. (The istoraee 
cverneed is not unduly exzpensive, relative to the confidence 
the atility to undo the operaticn instilis 12 ‘thepeeseue 
Larger files can be backed up on disk or tape, but the user 
must usually teke cvert acticn te do sc. A smalie e2asciee 
functticns may be inverted, i.e. run backwards, to retrieve 
the input from the results, tut that is an excepticen: 

The final class, fetel errors, are nen—-recoversoten 
or are so difficult to reccver from that it 1s ne tewortimige 
expense. Tnese errors must eitner be prevented, orethewaces 
warned of the consequences tefore they are executed. for 


example: a user decides to delete the entire, contents )oteea 
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directory, and imprudently uses the command “delete *.*” 
Wmrnovwurecudzineh hegismnetein the dfrectoryshe intended tec 
d@elete. The command is legal and tne syste will execute it. 
The system desi,;ner must have anticipeted this situation end 
imcraudediial measures offvaprotection. Tofwarn> the. userstae 
Eysvem Shiould responds with a message similéer to. 

"WARNING, delete *.* will delete all files in direc- 

tory: 

<directory name> 


Cont inrm intent ton, by pressing the left, mouse cotton. 
Press the right mouse button to atandcn command. 


Where <directory namep asthe currentodirectory. This gives 
the user en cpportunity to ponder his action and reinforce 
Seo abort nits. decision» (and save. himself consideratle 
amxie ty): 

Another type of fatal error is caused by hardware 
farbures. “[neseiserrors are sbecoming less common, but can be 
Hhearst=stoppers when they do occur. The only remedy for this 
emass *1S* Sa comprenensive tack-up pregram, expert technical 
muppert end aidose of good fortune. 

ewavideclobrron; Response 

ThemidecalPresponseg , sindeamnest ecasesy; «is Jno lovert 
mefponse to) ‘the! error’ condition, at all. Tne mackine.knows 
ween tThesuserfintended  (based' on the;:,context in .which it 
Sccurred' Jand because ther suspect word nearly matches, or is 
gua ics fier, a known word) and. carries, ;out. “is request, 


ignoring the user’s misspelling or command synonym. A modern 


(kG 


interface desien Shouls specify @ more partitioned responses 
A new user, or cne leérning the system should te presented a 
reminder of the proper spellinz er command. 9) inat) eoulaumase 
done ty having tne system sutstitute tne correct commend 
word at, tae- ay rropriate spot,’ fersimstamecer The Interlisry 
5s) stem perceives the user’s intention, requesting 
cconfirmation of spelling corresticns it maxes automaticaues 
(Ref. 5]. In operation it seems uncanny, aS though another 
perscn is watching over the user’s snoulder. Interlisp 
demonstrates the power availacle within the machine, but the 
rescurce costs associated: with it make it impractical=etes 
most micrccom,uter tased systems. A more accomplished user 
might turn off the reminder feature if it annoyed him, or if 
it spei up his job. An even ocetter method is not to use the 
keyboard at all except for entering text in a decument oie 
names inte a program. Compiler errors will oeccme 
anecnronisms, aS more syntax directed editors tecome 
availatle. The emphasis is now turning to run-time erran 
detection and correctio“, a much” more. itrouthesome sane 
difficult crobdlem,. 

To be heljful the machine-2must provide? enous: 
infcrmation atout the error type and location se thet the 
user can attempt to find and correct it. .SThat) -Ampebtessaraae 
cemputer must have knowledge of the prcyram, as well es raw 
information. “Unfortunately, ther Sartatrtetan intelligence 
Lrcgrar required to perceive the user Ss) intention) frome 


the data on hand would seriously overload all» hut, |) thespmosn 


Omer aUleamterocomputens. Ihe mechine usually has sufficient 
Rawegatarabeut the errper to previde accurate infcrmation 
Bout wie » problemssninbe aumhormationy sis ,usmally not in _an 
understandable form. System desigrers heve veen relictant to 
Provides, tae «facility. to,dc the job.of translation, teceuse 
iteges been considered te ve wasteful of precious resources. 
Porenexemplée,..many mcdern error hendlers respond to an 
incorrect address call witn: Bus error(core dumped)’. wnich 
Seams une. wsery, backes.to.. his... pregram;, or .worse, tc a 
Berea deci Tal. icore, dump, to. find the fault... Most systems are 
Cepatle. of: "Address out oof tounds in sutroutine 
<subroutine name> statement <statement number> , if the 
error handler has had the prcper emhasis trom the teginning 
of toe design. An artificial intelligence based debugger 
might responi as in the previous statement with the addition 
Of: .... expected <address name>. The altimate restonse 
fiasatewbe se) .wanning to notify the user to verify the 
corrected address. In the recent ysast the designer’s teelinz 
has teen: . A minimal error handler is adeyuate tecause real 
megenarmers will figure .it .dut.. That is no longer an 
ecce,teble attitude on any design tearm. Those resources are 
new Expendable, translating data from one form to anotner is 
one of the machines strongest attributes. 

On.dine detugzing,.tools have teen sore of the mest 
obtuse yrogram development aids ever devised. Single 
source-statement stepping techniques (from compiled code) 


ere some of the easiest tools to use, but are not widely 


oe) 


availatle. That is the normal detug “mode “ef” interpreted 


CIOIGEK. 


The notion that mistaxesS Can ve reduced oy provid we 
rewards for correct perfcrmance and Ey ptinisnineg incorrees 
pterformance seems to be “ayreLos in’ #egmnn-. to ise 
ScmMputers > The concept of rewards and punishment is well 
founded and widely eccepted, tut in this context" musteere 
extremely subtle. Initial attemn;ts will protatliy fait eee 
proposal is to reward correct tehevior and previde ~correce 
uSage prompts when incorrect entries are attempted (Ref. 7]. 
In thecry it sounds plausitle. The particular implementation 
preposed ty Dwyer appears “to be too obvious. Mos human 
Ooperatcrs will chafe under the notion that “th machine is 
disjensing symtolic pats on the head. Ine issue iS whe mee 
in contrel, the user cr the macnine?” A tetter method fs eae 
allow ccrrect performance to te rewarded with obvious 
progress. Incorrect performance should te “dirficwl tees 
impossible. Allow the user to set experience level keys or 
let the system recognize the user and set an experience 
variatle internally. User selectable o,tions are tests 
Various levels of experience invcke different  f#uidance tor 
eacnh-"user action. The notion of rewards must te very 


cautiously implemented, and only after extensive testing. 


Man=te-machine communicetion has teen the dividing 
fector tetween computer users and non-users. Past (and 
present) computer command and programming languages are 
Syyewic, Confusing, difficult tc learn and nearly impossitle 
poreremembter. People are not mentally equiyz:ped to learn 
mes «6h ivke)6that.)6CUdCC Cis especially frustrating to leara a 
Porbicular set of commands ard their idiosyncrasies only tc 
foreet them almost entirely during a fortnight of non-use. 
mes reason for the trhuman lexicon in the past was lac«x of 
ELOrage Space. TRewe Was hou (enough space to do all the: 
Paines thet had to te done, so the sacrifices had to te made 
By users. The former extravagance of more understandable 
commands hes teen made afftcrdetle ty the microccmruter 
Revolucion and the shrinking microchip. Sufficient memory 
Bilge precessor speed exist in all tut the smallest machines. 
Nete that the command languages transcend the mere tyrzed 
code word or phrase. New methods of impressing the suser’s 
intention on the macnine involve some very kuzan 
SesuractLions, @.g. pointing to the iten of interest. 
Regardless of the methcd invclved the newer communication 
forms have teen kezt from wide use cy the expense of 


Beregware. That is ro longer the case. 


fet | SEN EDT DEVICES 

There are Many kinds ‘of “ehysiecm input devices: 
keytcard, joystick, Jight-pen, mouse, d@isitigine pad eee 
touch panel, to name several. A more complete desani vt ogee 
included in [Ref. 4](Ref. 8]. A trief dascerietieaeamee 
cuffice here. 

The typewriter keytoard is identified with the computer 
because, even tefore widespread interactive computinagen 
teletyze machines, key-Lpunch Machines were used to creete 
cards that the machine could read. It is the clessmaam 
computer input device. AS such it is a first chiolcemine 
computer system designers. Mcst computer users expect a 
keyboard as part of the machine. It may have from 4% tc over 
1¢¢ keys. The upper and lower case alphabet and digits form 
@ to 9 are included, as are mest punctuation marks. Mest 
keytoerds are encoded with the ASCII (American Standard Ccde 
for Information Interchange) character sets. The cther 
Standard character set is EFCDIC (Extended Einary Coded 
Decimal Interchange Code), used primarily ‘cy Teh 
erecnorics of keytoard design was decided tefore the advent 
cf the computer. It is a result-of typewriter desit2a ase 
is locked into its familiar, but awkward QWERTY Jeyeutr 
tecause of the costs and pelitics invclved in havine © veopie 
learn a rew keyctoard layout. Other designs, more suitacle 
to human pnysiology, have not snown sufficient improvemen: 


over the standard to te considered for wide application. 


CA 
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The most: dikedy fete, of the ceyboerd 1s. that QWERTY will te 
superceded ty voice anput. 

THe icy Stick is.-a holdowenr device from the era of aralog 
Semoucers wamit ~ iss) a iastick amounted, wits .two,. degrees of 
Baeedon aeiclion inselthen of two. perpendiculer . directions 
sevses awiper erm on @ potentiometer tc mcve, Chengire the 
macsmananmcel. » slhat aresistense ibs ).converted into. a. digital 
Seaicl Gaane Vafed: ato pathe,.ccmputer..~.Thus.a joystick, can 
represent a point in X-Y space easily,and so can te used to 
rest tionmthe seursors.,sASsa.cursor.controller the joystick is 
agumembersofetheylocator family.cf logical devices. 

aelight—-peneisteslicht;sensine device,used to, denote a 
Metat fOn =the screens. It. senses.the light emitted when, the 
electron beam strikes the screen phosphor. Tit oS shaped 
like a pen and has a toin wire bundle attached to the end 
eerositerythe sensor...It shines a light from the sensor end 
teu, sow!) the user precisely where itis aimed. .A light Len 
Mopmosit Of Teme used as.e pick, though it.may.also te used as 
MEESIELCCe, Locator or vealuator device. The light pen hes 
fallen cut of favor because it i5 more expensive and fragile 
Pima ad Mouse. recause® itt is. sensitive tc all.light, not just 
maewlieht wenerated. by the Gal, it must be «ept.in a holder 
Om Stand: when .not in use. Thet meens the operator can xct 
Gust set it down between uses, lixe he can a mouse or 
Hoystisk. Another Michi=pen. tabling is .it may become, 4 
macs hie hazard sifpeused sinv.e-aon-tenign environment, .e.g. 4 


Emo, aircraft or automobile. ine-/ Lieht=pen Was. once’ .a 


Cr 
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treakthrough in computer control. It 1s teing ‘replaced eiicm 
ty the mouse, a cheaper more rotust device. 

The mouse is the new derling of tne “computer ® Gnterrece 
designers. It offers a flexible and relatively inexzensingee 
means to control e Screen cursor. The cursor) Bs) ether soem 
for most interface functions. Toe mouse is mene expensmve 
than cursor control via a keytoard; but it enables a control 
mede that is much more closely attuned to Human copniivige 
processing [Ref. 4]. Consequently, it is’ muweh) castermune 
use. It also suffers the missile hazard trobtlem of tze 
light-rpen. But a user may leave the mouse where he last 
used it, withcut fear of generating Spuricus® inzputjsaseine 
light-pen might. The numter of “Lutitors > oto place gen the 
MCUSE is eareueble. Three “buttons seem to 4he widely 
accezyted, but one and two are also used. fae decision saouke 
te made on the tasis of the expected user 2rouwp.2 ire 
argumeits range from ‘One button may be less confusing to 


The scftware may te easier to write fcr three tuttons. 


A- digitizing tad eis’ twsede sto tracslate grapha cal 
information into a machine-readathe. format... 1 ti iis) a ieee 
surface with either a mouse or stylus connected. Drawings or 
cther graphics infcrmation are placed on the Surface, then 
Roints are read from the drawing usingé the mouse or jsty ligey 
digitally encoded end transmitted to the’ "computers A 


digitizing pad can double as a mouse type curser) controlters 


Momereusene Ws varera” Yrecenty addition >to | pthe “world of 
eomputver  tnputy’ devices... Two different technologies are 
used. One uses transparent jzressure sensitive memorenes 
gamerinze “te the’ surface ) of’ ba display screen. +sThe-otaer 
wepston iS’ Wades°o’ two lhinedr ‘drrays. of. laser ‘diodes, 
aeeanecds"at= riget!’ tangles; tcat formvanvinavisitle erid of 
ipersecting light teams on’ the Jispleysscreen. A “fingers, 
ereany Other Cpague object that interrupts one or more beams 
HS interpreted as an input signal. 

The major disadvantage of tcuch screen panels KS 
Resolution’. Nomen Kees eos tss  #withingereason,scand to, offer 
acceptable resolution (approximately three cr four lines fer 
imen) “the touch’ tanel is suitatle for use as: a pick device. 
hvener resclution is possible, tut costs: escalate rapidly. 
mee resobution- is “finer = than avhuman filager tip,: a stylus 
must te used to indicate user selections, tc avoid ambi-uity 
eng spurious) inputs. 

ireweurkoinater tin’ (cursor) control!’ 15) ce %. me-hands” 
controller. Implementation is: by means of a hat containing a 
sensor that determines where the uSer is looking. Most use 
aeelow power laser” reflected off «the eyeball to read eye 
Mocron,owhich is trenslated intoa° screen -position. This 
mede of ‘operation allows the user to keep his nands.on the 
meyooard, a" benefit for’ accomplished typists. No-réeads 
eursor cControliers@v’are “juste enew Trecomings commercially 


aveilatle. 


B.- COMMAND TANCuAe? 

A command language is the means-ty which the computer is 
made to do useful work. & typical computer command Shans wae 
is designed to implement ‘furctions., Tnose functicns mavens 
simple or complex,elow level or Figh. Language desigr tesed 
On erammetical, syntectic and semantic properties “ef \enueam 
language tends to generate cconputer command languages that 
lceok like szpcken languezge. In the past hardware limitaticns 
drove commend language design decisions. Now, néw hardware 
capetilities ere allowing 2 tctally different language mroael 
in man’s quest for more natural computer use. Tne command 
language atstraction is moving razyidly toward tne human end 
of the man-machine ccmmunication channel. The trend is away 
from comrand ‘words «and jhrases;,( sand = toward =e command 
representation that emulates the environment. The thimeas 
the machine -can do <cere. belne expressed in common, 
understandatle terms. In scme, words are not used at iam 
pictures and mction, tased on the well known metaphor of a 
desk tor, suffice to define an unambi,uous action tae eases 
wants the computer to execute. 

command languages may texe many ferms and te implemented 
several different ways. Machine control methcsas below the 
process logical level will not te discussed nere, tecause 
those details are not useful to the general user. sinevae 
context a process may te thcugh cf as the lo,:ical emtodyment 
of auser command. Typical processes are: loezine ont enne 


machine, editing a file, editing commands /withia ta eee 


RGuicann mie ellen exe CUT NS: dial TOS nam;.etC. .«<[ne most..¢cemmen 
command language implementations are enumerated celow. 
1. Simple Commend Languege 

The ssamplest cornmeand, Venrsuayees, use, SineLle« character 
eoees to represent legal, cperations. .[ae best attempt te 
Buen emmemonicgtaesiinmg but  thatweiss difficult ..with.-single 
meanae ters 8 G7Ss vit «could .mean wedit..or erase .= ,two, .entirel; 
Gen herent soperdtionss «Single character »codes are no .,.Lenger 
used aS computer command languages; Dut are still widely 
Bsed in interactive editors, debuggers, and various utility 
mEoetans. /sSinglhe character \codes..minimize typing. 

The next most simple command structure uses multiple 
character ccmmand names, usually between two and five. 
Mnemonics cen begin to help users differentiate commands; 
But ©they»still need handy reference material. 

Full word command languages are the easiest to 
remember. The functions are invoked simply by entering the 
Pores jastease before;y but»now the function,.neTMe- is. fully 
Specified. Spelling and attreviation peculiarities are no 
longer a concern in rememoering a function neme. This mede 
eam be enkancede tos save: typinz. -The. machine can fill tne 
Ponting part of the’ command word. or: phrese as, socn..as it 
recognizes an unamti,guous leadin, character string. 

The factors that separéte a good command language in 
PeeevoateZOry 7, Jt rom ie Cade» .cne,- rests. im. the syntax, and 
ceemantics of each. Symitaxt erudieSs elise. «the, «.2e€T0qin One, 


iat Sai tye) principle poc(Ref.. 3] » end command structure 


ocrsistency can te impertant elds to0M@earnine wanda 
Ignoring simple rules like thet) ‘can smesulin! ainidwam 
etomination. Learning tc use simple commend langvaz,esieas 
almost entirely a memory function. The aser Must "assoc mame 
the thin, ne wants ta do with the correct funetion nemnay mae 
syntax. The early stages of the frocess are very iimustragees 
beceyuse the user must constantly refer tc document tattenamaaeen 
help. Even the most re-ular ‘languages stil), requirerd 
learning period. 
<- Function ceys and Progremmetle Keys 
Function keys are the hardware designers answer to 
the difficulties of learning command languages. They are 
usually additional keys on the «eyboard, tnat may or may 10t 
ce lateled. Function keys relieve some of the short term. 
memcry ;rotlem but they add to the user’s initial confusion 
and -intimidativen. Some the keyboards in systems that use 
function keys are awesore. After learning tne extra button 
meéenines and locations they are generally eésy to use. They 
also tend 'to limit system flexitility, tecause the user times 
no control over the functions. Tre’ inflexibilityvias fore 
other ways toc. Users whe initially use the system tecause 
the function keys are self explanatory often find themselves 
disenchanted when they have outgrown the novice-user stage. 
Proegrammetle function keys are a partial solution to 
the ~protlems of “funetion keys. They allow ‘aedddtienal 
tlexibility for tcta the system desiner’s -andeain iio Stoeeee 


the wse'rss The trlexibility comes because edeh key irsmiag 


ies) 
e9) 


Non zarevock cd oe lntion wetmSite les. function. 1, kech) -application 
eo aran may predetiney othe, «ey s HO Suite Los needsSas Inemany 
eases the user can? detinerkeys te .sutit. nis. needs. 2ewer 
function keys are needed whicn reduces. tne users initial 
awe. Univerturatelai,. punow ast hewraSer nis faced with 3 
Temorizatiion “protlem again, ~umless .the designers orcvidced 
fer variable latels tco. 

Function keys and programmable wxeys are én attempt 
Demeeonpacit. omoreésefunctionahity -nto,.a fixed capacity. They 
are a coT,romise, they ada to eyuipment costs, and they make 
the system unique tecause cf the added Keys. Scmecne used 
to a general purpose keyboard mey have difficulty adapting. 
figat ~is notra fiailingscf,.the, hardware, but.a user interface 
eonmsideration. Systems. .with,fixed function xeys tend to ce 
aimedsatincvice computer) users... That,translates.into: OQ ily 
novices will use the system. Too much attention paid to a 
particular user seyement usually ameans..the, rest» er 
neglected. 

eee tlenus 

Menus are tne software designers answer tc tne snort 
term memory problem. They have edvantages cver the function 
mee eeSOLUtiOn,) bul.» they, galso suffers,scme:.cf the .same 
Peexibillity problems. They can,.be variatle size and lenzgto. 
They ere more self-explanatcry than keys, tecause the 
Seouenmer (can write mere thar, a single word or -atbreviation 
mean. cntry Ss  jLike xeys they abso channel the users activity 


mae predefined paths (that may be difficult or imzpessitile to 


dejart. Designers must te cereful) rot to taxce the) menue 
final Ssolutlon tot esmrena Len, uave pretlens. The; area 
useful’ tceol and when used in cCh junction! witm eteem) wie 
can hel, ‘creete a powerful environment. They cant also heme 
nuisante. izscazpe sequences from severéel layers of menus Sen 
te particularly devicus if the user is not Kept inflermeduuce 
his whereatouts in thew hierarce;. 
4.” Macro Tasiructions 

“Macro instruction is a term coined tec define a 
comtination of computer commands, used frequently, that vay 
conceal intermediate results. The term was first applied te 
assemtly language programming; out is used at all levels of 
computer language now. Macro instructions “are "thet Kev eames 
user *PLrexi bl lity. They ere an easy way for the user to 
customize a system to his personal desires. Unfortunetely 
they are some of the hardest things to learn atout a system. 
The reascn is somewhat self peryetuating. New userss (reaper 
write their own facro instructicns, though they may use some 
eive to them without realizin, it. They usuellyoermertunavage 
of the existence of macros. Experienced users use Teecros 
extensively. They alsc write the documentetion etoutr hoa 
write and use macros. Have you ever tried to reedi/sysvem 
documentation? If you’ nave, ~ reOw-*1ycw Sino why only 
exjerienced users use macros. 

Icons transcend written languages In te conversa. 
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tFrewritver, “Che “Seren sciks aa 
keys are “wsed "for typing *correetrens. 

Laryer editing functions, e.2. Lines Seacina ta seems 
styles, text insertions and deletions, dre mouse eontrelvaue 
The function is selected witn tne moywses Taen, 9) teeing seems 
end text jositicns marxing the range of “application evaue 
ehosen, also using “tres msouser As the mouses \battonmame 
clicked, ccnfirming the range, the function 1s exectseue 
The results arpear in the text, without any =furtherepaeoe 
eetion. 

The wizzywig editor*descrited cere istithe state-cf— 
the-art ‘in word processing *“Softwerems lterlsmnot inexpensive, 
tut is affordatle. The APPLE MACINTCS&H Ys ‘sold wittaiaee 


version thet, while restricted ‘to Six Srneo Minesvanden 


teges, offers all ‘they capatilpiy ) descerired tarcver \cte 


rt, 


though, the research and cesi.n effort that developed thay 
editcr was tne ctlmination of cver a, decad]= “ot )'deiane 
Lursuit, ‘and? the editor is ‘not “tramsferrableg iyo ggueas 
miecrecccmEuters * outside “the--S22ha" tenalky of Se oit 
machines. It does dercnstrate wnat iS possitle in a/ fainly 
modest but capable micrcocomputer-besed system. = Sadly, amu 


clacs of editcrs are not generally available tecause tneyude 


nevlcex ist *hor=rost™rachines.= wee. 
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Pieerseftware is .availatle. for_tkhat Macaine to do waat he 
wemenses and, needs,. he..is.,ég¢ain, tolstered; software is 
relatively inexpensive. Pip, che user Jaterrace is exxwerd 
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[Intertete dieicy “ast deccmmodete “sar (es 7eqg sows. The 


ctatement iS simple, -ut the anrlicatiiom soaeeymaneee gana 


Two @lLetinct, “dYetoss” “Grrse at tae ccmmunicaticn 
intertace. zach is tretter suited to different’ situetiorss 


thouga neitker is totally wrong in°-any” Case: e*% tem 
factors lie with toth the iser, his computer s4i11S)) ances 
intent; and also with the machine, itS** capatilities\ sae 
purpose. Cne dialog is com,uter initiated, the etherme 
user initiated. 

The machine initiated mode, mentioned in chapter” Ty tae 
the precdcrinant one in e@ mcedern interface. The strgam 
attributes of the machine are trouehnt to the Anterf acenmuue 
help ccmpensate fcr the user’s weakness. Ey displayin, 
lists, the computer $ accurate recall is’ used tc” nudze wane 
user’s mercry about the ‘environment, “cermands, tceingam 
position, and various other detells “the wser mecds P cutee 
eitficuLty keeping under ~ Cea tree If “the -ameunt wen 
assistance rendered is user selecstatle, tke “designer kas 
tlaced the user in de facto control of his envirciment. eames 
some of the levels of help hep,er to te tLutcrial, the syouem 


tegins to erérge as much more thar just @ Smart -tjpewr? tenn 


ne 
is 
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(ressesond mote sis dust tepeosiwe, (the .aser Inmitiahes the 
Betion “Vida command sequence end the-masaine responds. In 
meses pure fort, this moge relies entirely -on. weatasthe; user 
Mm@ews  racOut othe system.” ITtliis ithe mest commen men-macrine 
mmectace diaskozs! Thevreasons ere sakhisterical,and. -esonomic. 
Meee regquir’s tewer cachine resourees and, according.to Fcley 
Pian ber? [Lef.eS. “pet2e7}, LE~secoStsaubess4, because” the 
mechine “need “not store enyvinfcrmaticn explaining commands 
Peaunan’ Terms: Thevburgen is placed on tie man. to conforn 


Vowetne “machine! operating environment, cy learnirn and 


Oy 


rememvtering machine ccmmands. withcut the .~roper commands 


ena rules to use them,: the system is less resporsive than a4 


perveatlie Smrith-Corena pelectric: typewriter hooked. ts a 
televisicn. wodern? = tinmtert ace -desden » uractdees “distate 


mipecred wse wf this mode. 

fomswimoce does thavel uts “clace: Pura, comp atier,. interface. 
There are experienced users that will alweys rely on their 
Teoei rss Tee tare: system wil keprotatly be faster, troseh 
Peorekes will te more costly, sin terms,.of tdcst time end 
wasted effort. “Less exj;perienced users, may. experiment witk 
maweeond Olgrveto havetthe opportmity to a2cess it when they 
eeeerecdy. “Everyone isheule experience «athe thrill cf workin, 
Wernoutea net. 

terputernvusers i snecd F nets s@espeiricudtily the, wiztzyaie 
Someones expanded torgeneric software packages. There are 
Pertaining s “Cieaet" cane tkeri@ere;, ‘with scme, effort and 


Seeropriate “rardwareyr’to ease" tne padn cf) learninz command 


languases, Or t? Tonceel .them from the users Pel een ss pee 


tredcminant, hurdle to ‘cverceme is shert) tern imenery amie 


following Tremory aids \cen' te” implemerted Yom) 2a es >onoemeee 
ecmputer; vhardwere requbred is mimameiee They dé€sreeiaa 


memory assistance tc implement isva mejor) Pestana iieerewees 


‘or two reasons. In the edrl;y ste, es ef lLearmit. sayconpumeem 


> 


system, shert term memery works .at cdds. “with! |) them accnem 
attempts to learn. he “is ccnstently!«trustrated Seu 
inatility tc rememter commands, Syntex, dnd nindr* detaiweoues 
system use. Memory aids st this learning Stege May Ge 
either extensive anc detailed, to give the learning user all 
the information he needs; or better, the system cen hide lime 
detail, keeping functicns atstract and general,’ iste wedge 
the new ser fromr details he dces rot neee or care abou 
Tre major design difficulties erise because § the 4 news user 
aces not remain a novice’ fcrever. | Within deys © weecsmaes 
needs and wants will te.’ dramatically 9 dititenent i theut 


care, tTerory aids can become veraciouws rescunce’ conmsumenms 


he 
G2 
lp 
‘3 
bt 
iho 
Im 
< 
D 
4 
oO 
ry 
RY 
ees 
tp 
Hey 
an 


carely familiar command names serarate. avery. pessi bie 


command need not te dicplayed. A complete sutset (226€ 


eereral zsurpose command fer each” availeble= 9,-eration) mee 
adéquate. The ‘displayed ‘listvis only thats »peesuseumweee 


Still choose the Lroper commerd, erd Sater dJte) via ee 


key Pcarde Nothing mere than tne command word is. Sshewnwen 


Teles a eee! ON) i) mere Ce SyShat Ae WO LVECe. fh One SUE port. tabs 
GounictuerSawr tt ines the hist, to.dhenSoreerm.and Oaintelair. it 
Bene muaas Pret TO PMS tke ss useful. LC rtaeywrOv bee Put is the 
least expensive to implement. 
ate esd thi asin hax 

ee garrs fs boskedm extension .ch the list ebove is 
to display, representabive ryoonjand» .s7yatex. If, Several 
mumrows sare assoglatedowita tthe yommand,).cdisyvlay. the, asst 
Perot eOne. bFOr ypewameple,, the. (UNIS. iv ls,sereen,.eaitor, 
‘delete’ command might be disrlayed as: Gilce ee The. user 
Seiteanow 'cefin’.to .see some.of,the, Options that.he may .sot 


Meawenrememberedtfrem hisereeding.,»A.casual user,..who nas 


Mote used the system..for,. a. few weeks, seeing the syntax 


a 


cman, Lecewith) Toe command, is;mere, likely to,recell the synta 
meee ft Orie thea! commands. (assumiaes  the.»Sjyatax .rules.-.are 
Bee verseethey) arebin. this.case).|.The failirg,of, these first 
Maegeemethods): is thet the user rust Know tre commands tefcre 
Weeeets muca benefit. from either form. Maenonic commend 
memes .cCan Nelps rut scmethin,, mcre,is.neeiec. 

oy BAMA ap exned cinta t Loms 


LRepneuet AeoSsstble ponveanseme nt. ks, td 


fu 
2 
f2 
{b 
(a) 
>) 
ia) 


mand won W SHOTt phrase. of explanation for tne command. €.,. 


Siow i= Delete mowords. Two fectors. affecting... the. desizr 
guse). rev (considered : SpaGe sendpinterpretation ....this.f ors, 


meeece tore (Srace jo/Fewer pcommendsimay mow. ce .discpleayed and 
still preserve acequate worxspece. Careful decisicns must 


eemoaae tO incsludesenough!infermetion;inras,little space, eas 


£7 


la 


POSS ie.. Once -a,.ein restrictions are) ameesec maaan 
equipment, now caused ty paysical dis¢lay area @asseea ame 
Taken literelly, @ sovice miait miseetstri— sea 
command to mean it deletes words teat bezi1T With "Bic sou wee 
n. The designers must maxe scme assumptions | lebowt saya 
entry level reasoning and experience. | TRéet sdces “eben oaem 
tre desler end implementation will te universally understcadg 
as ‘intended. In this mode the class ‘of %errcers j2onerd gece 
misunderstcoci=-cues is “stella  suRonlenr How .Showlis yee 
machine react to a literal ‘“ndw° command? A»usezesnage 
displayed witr a page cf commands ex;laining thats’ n edo 
variatle that may te omitted cr replaced’ with en) intesem 
may’ te sufficient te“Lreve it ithe ternror. miewcecep emer screen 
tlink will jrotatly act te hélpful}; tecause the user wase 
ex. DReoatly Following the siidance. Testing, usines 
representative sutjects, will snow which aids ere needed and 


where, identify “ccmmon* errorsse and Va dikea te posshame 


What has keen acccmplished, end whet nas set eee 
That depends entirely on one’ s-peiit ef views) 4ssumiae eee 
memory aids can ve implemented inexpensively, they will hely 
new and casual users to te more - cemfcertablie just naan 
learning the system. (Inexpensive is a» ‘relative tern; 
measuring esainst time and productivity lost while becuauae 
and relearnins, memory aids are inexpersive.) experienced 


users will -protetly ignore the eids , preterring Meeueew ues 


es ea cca dene WOrkiaeyceatext. (Uke ques tron vor ownetier 
Hopedispiay Natiememory i cid tyrderault%r ts leave Nitto user 
maser echuon Iles Dinh oser=tepelretrenes Vetcnpcs Peionk if DP uke 
Semen tne deferlt selectaicn@sult>- the, reina-vuser “reups J shut 
Reese 1t “Treinrorces** tre’ netied’+that”> "the. /usere lismoin 
eoryrol. 

Tree static temery’ elids’diseussed atove ere ‘possitle 
On rest microcomputer systems. They are employed extensively 
fomceveral commercial” software jroducts. Thevw diet icuity 
iavelved In implementation is Screen manezement, which may 
involve sore complex programming (the meni and work area 
musty re displayed), tut is worth the veffor tice Memory" aids ac. 
“oe ccuse rany furdemental command® leangsuage ~ changes Vby 
themselves. ivey user Merely =s cans, ) ties 2171'st%o “Ch GOSE si se 
Gommend, and enters it onthe cormmand* line:  'The°method: dves 
Meuse SUEVErt any "“Capebility* the tasic™systen ray provide, 
meme as COrTmcGiding several. ~commend’s togetwer © tos suppress 
Meuermecdiate” steps. x* *“nevitee 4*need® neti te vewere of othe 
gees that ellow “shortcuts, tut more kaowledgeablte cusers 
ere free to take edvanta,e of them. Man’s turden has teen 
Gased in the early learning Stdses, but he learns low slevel 
Sesvem = detalls ashe gains fariliarity:  cThe first jJesign 
meerrcations of the stan-of*differing expertise levelsesare 


teginning to ererge. 


H=> 
i(@) 


CAO eSUET ress ieee vaidl 


in 


The next level cf abstraction .efploys aeeemgan see 


hiding and selecticn. ..Unnecessery. syStemuadetane 


n 
(ou 


re 
concealed from the new user. 32. 1S: wresenped sana lice 
cyeraticns expressed im generic terms... €e¢mmanude cee hee smu 
made ty typing the selection number. or, legterpagce essen 
ereguments - filenames, directory names, Modifilers,. Stcecy tae 
is a mcre natural: way tc invose oigh level. operations e ieee 
editors, compilers or document formatting. programs. Saige 
user dces net type the. command name, only . the, selecrien 
designator. Larger operations invoked with less user effort 
separate this catezory from earlier, methods. .A single, meen 
supplied, keystroke causes the computer to shenge. cperatime 
mcdes. The system hides all deteil involved in stopping ne 
previous:: display, , tidying,. up the, Loose ends, ang Stameemee 
the new ,;rogra7™. The user sees the screen clear ard the new 
screen aLtrear, *jus.ty-as) he expected. 

A full screen, editor is nonmally the first ex vesume 
a user has to curser control... Ordinarily input ds dinecmes 
onte 2 command line, the .tophomsoottam sencen ty ti ves ln-Ga 


/ 


screen ecitor, the» curson,.-— a symbel_lLoften <1 unders came 
tox, or reverse video rectangle! -.majz be tNoved to eny Pezam 
Character locaticn. Cursor contre) is.usvally Ey wd tpecmean 
keys, tiarxed with arrows, or funetion keys. Hach, Keystpere 
meves the cursor, .ene »pesiticn, left, rieniy’ up, ye Beceem 
Frovision.is made £or continuous motion if) the) shun teceeees 


held down. Any screen input. is eencedrilet tt .eee usa 


n 
iss) 


Mesiaiken car iin ore ce Ur Sic yrmovesy yal Che ether, MEX vcsiticon. A 
emecon) is inotmine “more? \than la Symbol to Boous the aser’ s 


Eee ntLon. 9 ne cursoracan “rey. trough Os ness yor tat le 


fu 


peevnoLes imtoo ithe mechine: slt shows: the .aser where to, ,loox. 
Bapet US netuweere the wants torlogs, treninewrust Tove. it. 
ines Only way the user=canewaccess pthe machine is threugh tne 
enursoer. 

ine ,»,feativres: “eiseusseds cupyyto’ thats point are 
Eeuorned ~ ofound | inicommercielpsoftware.products. A: tyzrical 
murat layin? includes “armicreprecessor,: 264K “tytes of RAM 
(read-write, Random Access Memory), and one or two secondary 
Sverage devices, ustally flopry disxs. The next improvement 
Mecuires la herdwere aperede, incorporating e. . pointing 
feature to’ -ive the interface a mcrey natural: feel, for> neon- 
tests. Those devices allow the user te symbolically poirt 
Pescmethins depicted on the; screen. »The user is  atle tc 
select any screen location with a single coortinated eye- 
mend Motion. Two hardware devices ere well suited tc. this 


task, the mouse and light-;er. 


cee SUTANTUM HOP 

Pic scotia teature entails more -than just buyinz e 
mouse. What appeers to te a small enhancement means majcr 
emanees to both hardware and Supporting software to make uf 
Pieewce hidden details. cChatging cursor control modes from 


weeese-step keybcard driven, to centinucus pointer driven, 


(b 
rm 
eS! 
oO 
ct 


feces much Mere complex _screen faragement.. One c 


O1 
| ed 


expect te upyrade ‘a personal home ecm, Uter \ to mite anyone yee 
mouse controlled display with” windows Yend) istipy ronoaen 
acceptable resitcense. To te sure the cempwter eeuld ida samme 
but winter mclasses weuld Move “like tne Corcarde sss heen 
compariscn. ‘To fully explcit the power “cf Sia s,poimbrer seams 
concomitant windowing techniques requires “4 majcreupsragdoumn 
computer sapability. Fluid aisitlay switcuinza” gerandc wees 
rates well teyond that of sraller machines, “es ?we meee 
special display management hardware. The full system uperede 
is ‘substantial: The first comrercial systems that cffered 
this capability sost approximately $1¢@0,020 per stetion=iieen 
172. Prices have fallen drametically, in. 1984,~an) APEGE 
MACINTOSE sells for $252¢, though much less: powerful’ jeu has 
a totally wizzywig interface. 
1. S3asic Mouse 

As a pointer, pick, or locator, tie motion Morgeeee 
cursor changes * sitently. It is now a shuttered peephole, 
orened by some user action, for instance, tresscing ca that tems 
When the cursor is Shuttered it may be moved freely around 
the screen rut has no effect, cther then tc ‘attrect anes 
geer’s attention. This mode is-similar-ts the cursor = aoe 
screen editor, tut now all curscr control is frer the ema 
vr “Lieht “rem. When used as a pics tne Shutter is scpened 
triefly and informatior is transferred fror Man—to0-mezneeen 
and vice versa. The infcrmation transferred mizkt nayveuvecn 
a menu selecticn and response. The rew Sursor”* postin 


intormetion was transferred in. The machine translated 77— 
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Suepsehesesmuyrom terete, meni <selecticn ,.and. executed thrat 
emenee mils) a ckCa leg aipmescine tne wmous.e.cutuon Teans? Tark 
Teun Omi. ochre mashinie <moms 226. .lmplied .spenaticn, besa ase 
Gueune context in whieh athe marx LS yeiven: 

Owe Tate yas). whierome: sSnoulds sco wUO "the trouble , tc 
Femeaethis, (mote, s.simee .key .comtrol is fime end much less 
empensives’ The mouse szives ,an«intangitle,bocst toe the, wser 
Beacon SSenne Poan | mows raccunretelyaapOSition,his,Lin« to. the 
Maeuine where be wants it just .etout as fast aes. he.can find 
Ptavisually. lLigkt pens and mice-are Fitt’s law devices. A 
Meerecalmposition the cursorusing -them.just,as fast, eas,.ke 
Caueupcointmtogthe new spot, because the co-nitive processing 
i¢ nearly the same. Testing has shown the mouse and light 
Bepeitc be superior tc any other locating devices. [Ref. 4}. 
As interface control moves away from tne keyboard, the mouse 
cr some other Fitt’s law device will emerge predominant, a 
no nands controller might te even better. 

ineres ss wen trem, here: fior the -ulwary,~.designer.. Lf 
mec ere ieadtl lowa--both scentmol «methods,,of.dinzput. Use two 
miso DS .if senecesseiry.,.Let usersdecide which they . prefer. 
mapervenced typists .fieel more comfortable with tne keytoard 
and eschew the mouse. 

What intertace prctlems are easier “Ciaee The 
Sapuecure Pofi).the = »rogram. that runs the interface 16 very 
Simp nesnow, butiwthesprceram is slong, end..large .\over..2ovk 
tytes of otject code for one screen is not unreascnatle). 


ime useriis presented -with «lists exclusively., de. may only 


93 


checse one commend at é time. Tee prencmenom jsaf 
~sycholegical closure is’ being accommodated eircs aaaale The 


yeer “sees » definite “ecticr—s 


iad) 


action peirs, s*hoices otha 
explicit results. The envircnmrent ~reséeutied "is imast | Wiiimeums 
nierartnical, so while worxinz# tae user is S pawersime same 
or network. The user does. not meed) speepiie system 
knewledge (if the menu designers have done @ ced job, se emme 
user is tetter atle to concentrate on the jcs ‘at “hand ) fang 
net the mechine. 

Thére "“are ‘(stYrli "some = shontcenines: Context vis 
difficult to maintain from one menu to the next because gee 
full screen changes with each new menu. Screen management 


is a tacit design challenge. 


Windows are the latest eddition to the interfece 
designer’s bag of tricks. They are a lovical extension of 
the concepts of screen splitting, end .Zones, duis 
dynamic. A windcew is a yeneralized screen)! or) ~seuae 
displey. Arything that can appear on eae normal displey can 
éppear in aewindow. windows can aprear simultaneously with 
other windcws. +00d window performance calls for hardwere 
and « Software support. The crperating “system tus} supper: 
tultitasking, rieste- sibneie user must. bei athey toswague 
several active gprccesses an a’ “time. Some fcenm Of wiaseam 
operation is necessary, as are fast screen tuffer(s). 

A raster operaticn is the ability to extract sal] Pages 


vert cf the screen buffer ints 'a fike ans yrecal hii tapos 
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eercen at wills) "Hester ovperations “ere.very fast, the wr ole 
ecreen may be chanzed in one refresh cycl*®. Tney eliminate 
Taeuine fOrasecreenSs *tol +P? Iowiths *Vext. Sof oteraphios », ! .if 
aroperlky incplementeds 

Twoe'windowestyles fareiused,istatio Lerdavpop-vp or 
pull=-dcwn). Static windowsddreiweork dreas ;rusuably'ilarse; 
ereecontain text cr*eraphies: Fop=upewindows® are, used. fer 
eIsplaying “transiert lists, primarily ;menus, and arersmall: 
Pepor-uUPt menus tS onlye displayed’ owhile’ the user)-makes- a 
choice. 4s soon as the chcice is made the menu disappears 
amo tne choice asP executed. Taat implies thet more» than cne 
window may te displayed at once, allowing the user to 
preserve context as he chooses’, like flipping: tages. Bota 
Static and pop-up windcws can te moved around the screen at 


the user’ s discretion. 


GC. GOALS FOR INTERACTIVE DIALOGS 

The user perceives the system as the dialog tetween tne 
himself and computer. The designer must make that dielog as 
Straightforward as possible, in aumenr temms).) » The ~ folicwins 
eeadelines “erea starting point for "the interface design and 
implementation. 

1. Minimize Apprehension 

Attempt tc minimize user apprehensioa and 

Piumtdat1on. Somesuneasyness is siinevitable on any mecrize, 


matarst. Iry to cev- the uservinvolvedsiiastherwerk, threagh 


moe Gialog, maxing the machine transparent. Keep tre 


O1 
On 


interface tusiness like.« Do motility vosberaute. thous. sdiee 
numer ‘"mey “have el -plecee*ikef avec Keep error messe.es 
comrlete, tut terse. Instead of evaluating wiser perisrmages 
in messages, use descriptive terns to polmt cul sthe eueneam 
(Ref. S$]. Avoid judgemental terms in messages: Insteaa cf 
‘Illegal Commend’ which places tlame on the user end pases 
nim defensive, use a more descri;tive phrase, like ‘usaze 
<filename>® <mode> §<opitionsp 2 A usage messege shows the 
user the correct way to invoke the command. It also lets him 
see his mistake and -easily see how to correct. it? Asser 
driven system ;revents the majority-of errors .like) “theses 


most of which result from careless typing. 


Minimize user frustraticn and panic. An uneasy user 
is more likely to make mistakes, esjecially if the same 


nagging fault is causing’ his displeasure. 


(1) Panic results when the system does something unex- 
pected then locks up, without telling the user what 
happened. Always keep the user informed satoune tie 
state of the machine or process. A simple run- 
nin, cr “Stopped - address fault <precess name> 


is adequate. It should always te displayed at the 


same screen location or zone. If .somet hing ,sdees 
fail report it to the user, then lock up or aute.s 
vOOt. 


(2) The user should never feel lost. Keep him informed 
about his location, either with a world view di- 
a«ram or highlighted menu choices, etc. 


(3) Always let the user know what options are availatle 
to him. Guessing can lead ts disaster. SPoramy 
menus cere” exceblen ty sforastneny tas. Otherwise 
display a menu unottrusSively at a meregin of Terder. 


Necommeda vey several, levels: of. expertise. Try, tc. put 
jeer user rme-conUrol heres "No ene LPixes to be clas= 
Sed especrelly by 2 Meactinew..~a, toc le, for. .ex= 
perienced users is one ,ossitility;. 


~~ 


Stress 


Op) "Meke- the user feel-he iS maxing tro ; 
mplementa- 


é 
psyched Oeiiceds closure, din toe, desien an 
tron. 


iGs's 
na i 


Mon tow ine & Unie \incinuts sracove ; will. masse. for mone 
peeasant  »cerror  Siituaitions, and if the user is mcre relaxed 
memeeciesl! So more (likely to recover, with less trauma.to. his 
egc, and his work. 

&. Natural Dialog 

mnie tdiahe =< must te.cauched .in terms familiar to. ,the 
user. Whethersitsissawords OF pictures, they should te from 
the user’s sphere of reference. 

4. Solicit User Comments 

Systemsiecrow oradice..USer.. comments, will..tell. the 
designers what is disliked atout the system. Thines that 
ere good in the user’s eyes are invisible. Anncying faults, 
mow Maitters how. small.will not #o unreperted. Make sure the 
Comments ere read and acted upon by some one with the fypewer 
topemace, a ditference., Net.all.protlems will te repairetle, 
b@tget Least: they.-will.bte kncwn. Beedback, is especially 
meeomrwant early in ,the./desien staves... Try tc get actual 
users on a new system as early eas possible 

5. Keytoard? 
Or rabp » hivca t hons wthat.qare, not, heavily text. and data 


entry, Om word] mrocess ling «try. -t.0 «minimize. «<ey,toard, use. 


Sit 


Tatatase menipulation erplicaticns are 9 a dai xelyercanaiee ee 


for’ a Wizzywi. imtertace: 


If the system can not be used for userul® workiea nem 
the first session, something is wrong. A 2zenerale jar; ee 
set cf commands and applications should te availatle witheus 
any system Knowledge other than how to login. A user who 7s 
atle to sit down with no pricr knowledge and leave a snocrt 
time later with a completed document, and “a Snilewom mus 
face, will return. Explicit training done “on = therm syarag 
Should te done in short lessons separated “Ey °distimen 
vreaks. Ideally the instructions Should be designed for ten 
te fifteen minutes, with thirty to forty minutes for hands= 
on ~ractice. Keep the user engrossed in the joc at hana. If 
he must think about how to do scmethinge on the machine, he 
is not thinking about his jcbd. The machine’is’ just theres 
relp, not dcminate the task. 

All the experts agree or what to do’'and what?not) t6 
do. It is also obvious who among ther rave designed an 
interface, those who have tried, and those "wae onave Sao 
They avree that interface desien is more ert thent'selencan 
It will remain so until computers: become So powerful’ ptecogeee 
take on human traits. Or eenetic engineers are atle to grow 
a computer operator personality. 

The thing to strive for above’ ell inieiuvertaae 


design is to capture the essence of a metaphor. Infcrmation 
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Q 
a0) 
QQ 
rH 
r3 
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eeadsrers wlth the aid@of eae NMeterphor, is trersfert 
seriel data stream into a troad tand tlocd. Tne user learns 
Beecnaloey instead of by rote.~ de 1S elso’ more likely “te 
menenber  tecause ‘he i’s* tulldire” on his’ own: experience ,* and 


the mental links seem tc’ te mich stronger [R2ef. 4]. 


1@}) 
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As  originally..conceived UNIX . was 4a" research t 
designed to -run ‘on. a small computer; in 2 PTaberatory.. eee 
tecame popular because it was easy to use, versatile and 
reedily exyaniadle. Now that it has been in existence for 
fifteen or more years, the cnly feature it Soares® watheaae 
first versions is ease of expansion. BELL Lavboretorreae 
baby is no longer easy to learn. and to use the  wondemaem 
facilities requires a moderately powerful tachine. Amiatle 
is a overlay for UNIX that conceals ‘specifics ‘cf "iia 
o,yerating system and allows a new user te use the system 
without first. reine Intimate. 

Amiatle is implemented on a SUN model 150 work sSstaticn, 
running Ferkeley UNIX version 4.2, under SUN rele€ase version 
1.1. The system is part of a research project for the Naver 
Electrcnics Systems Command, Command and Control work 
Station. 

Amiatle consists of three major parts, a “welcceneae 
screen, the working environment, and an on-line Vi Sereca 
editor help program. The work stetion is arranged so” tra 
the monochrome monitor is the text worx area and the eclor 
monitor is for prom,ting menus and graphics werk area. 4cem 
part will descerited ‘and explained: The final ‘section 


diseysses “future “work: 


Ev 


The Welcome package contains several jrozram srodules 
Peat dl Splhay Menus toon the Sem oclors non itor. ooThre screer 
Ghoices are made witn the Sun mouse, placed to the immediate 
meee of the Sun keybeard. “Tre*entry meny presents the user 


munneesix choices and four short notes s° heemena sis tn colcr 


Tre notes “are Iveryusimple (and .«to. the, point. Tne 
percuaenote” *'telblsaethe tuser how rtokselect -wsing the mouse. 
Mme second tells him how to logcut. The thira and, fourth 
ape vinmplementation notes, and ai.point sof contact for more 
informaticn. 

Ze Main Menu Sekections 

UPathersix selections om tne imain Mmena,/ethree are 
functional and two are under development. Thess sixth 
Pemectuion, ectually number four, anprogramming. environment; 
Moejust a’ titie. The operational selections ares 

1) Demonstrations. 

<) Amiable UNIX 

Sy eiae Cashel} 

Aoprogram to select graphical ‘attributes with the 
mouse is being developed for future inclusicn. The eraphics 
editor demorstration program is choice numcter six. hoe mwas 


Mig@muaed (aS an interim graphics editor, until it cah either 


be upgraded or a new one written. 
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The rain screen is simple and uwneluweerca. wher a 
choice is made the main nenu clears, replaced) by 2) theres 


- 


demonstration renuw or en attricute renuw: Amieble- » ard 


(Ge 


chell selections clear the main menu Eut leave the weloeme 
screen on. 
eee Deronstrations 


elected demonstrations may be chosen frem ths 


1oP) 


menu. The upper section is for monechrome sehections, mine 
lower section for color. The demonstrations are from “those 
supplied with the machine, and are representative cf system 
Caveat ty}. 
This selection is nothing more than an eScaper sims 
unedorrned UNIX. 
Ss. "Amlable 
The second selecticn is the Unix overlay émiatle. It 
is a shell script that helps: the user do several’ thinzsaaa 
Unix without any system knowled;e, other than some generic 
computer experience. A C program version is in development; 


rut is not yet reliable enough to unleasSh on the public. 


Ee. INSIDS AMIABLE 

Amiatle is a mesk tor Unix. [It.-incorporetes “tHe 
interface design ideas discussed in Chapters II through IV. 
It was written and implemented on the SUN, Eefore aimee 


windowing software was installed, so it does net incorperae 


windowing, unfortunately. It does dramatically decrease Whe 


Snlewmt of KNowled-e theamser must Eringy with-hinmmtoethe Unix 
Sperating system. Im most cases Amiable executes  comnands, 
mre Iscer Supelies*onily file’ mamess. Pt nas ca terse t¢..4 Le. 
inen terse is ‘chosen dll messages’ from Amiable prompt fer 
input cnly. #xplanatory remerxs and more complete requests 
fore input are displayed WLU OTHE! Eriompts Iwnem Verse» «i S)), 20% 
set. 


Amiatle greets the user with a list of functions: 


Erewse Compile dit Learn Move Print Shell eXecute losout 


fmee user can’choose any :of the. functions by .typineg.. the 
Capitalized letter in each. He may only choose one function 
aaa time, but he may exit thathfunction, leaving it. running 
Hee tne backesround, and choose: another. | Compile, and Print 
Peeeeuaay feature... Thelidile state isiwith= the, functicn list 
displayed waiting for a user choice. Amieble asks the user 
Pome addtional “information’ neededo! for. correct command 
execution’. 

the edit “commend ceuses the Viv editicm ‘to sbe -invcked cn 
tre monocrrone monitor. It also brings up a program calied 
"vicom on the color monitor. Vicom is a fair of on-line 
Mebee-and tutorial’ sereens, displayed whtle the .user .is in 
Pirie Vicem’ Ys intended to 'tmelp the ,user plearn, end renemter 


eee Vi editor. 


i. econ 

Vicom ds ‘2 ("0 Use idriwem tel: soite. All selesticns 
within’ it are done wite the meuse.) It ws stwe soo her wsemeamue 
containing VI editcer commends ‘end ssyntem: sRReEME Bro Geesereee 
presented has five general ‘information Notes atoutwrme 
screens and usage. A second miccellané€ous notes Sse€ctican meus 
included on the first ,y,age of commands) “They are mage 
ateout syntax “notation “used s¥en page screen and some 
precautions abdout using the mouse. 

Command meenings and syntax are ;resented in 
functional groups. The first page contains grours foe 
cursor ccatrol, text/cinserticn,?loscrodlincawitne SCreen, 
searching for strings, saving and ending a session. The 
second page has more advenced functional erceups: nove 
text, using the buffers, and &X:“:" commands. Withingeces 
functicnal grecup one or two basic general jurpese ) commands 
are highlighted in a different color. New users are advised 
in the generel information note to learn trem first. 

Eaco functicnal grour is independent of the others 
end may te displayed ty 'itselfe Witoin eech tunethonay 
2roup are. Suber duT si). Amit ormaititen messages arout tine 
subgroups Way be called cy pointing the Mouse at a Commer 
and presSing the left button. The ten or ‘fewen limes S¥en 
explanation are displayed just behow ‘screea center. siee 
explanaticn ccrntains useage notes and additicral syntax 
rules, it any, as well as a reference to system 


documentation. 
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WO -exerelseriiles ase on the systems: Vivexl,. and 
VI exe. hieyve greL desienedyeto Teives asmmevweruser more 
mecormation- about: Vi end some ‘practice using the i-commends. 
Poerearexpery ‘could do “the l cimplesexercisesrsin-less tran 
thirty seconds, using the quickest methods. A mew user 
gourd take chalf sany*hour®’ or “more: The lessons are rot 
eeamrcilt; “cut they second one has, s@€veral (text editing 
Srenations that twill**keep him tusy coking at’ the command 


Screens. 


Geer lesTING 

Amiatle is essentially untested; time ran Oates 
Criticisms and comments from six colleagues who used the 
caoeem teterly have veen, incerperated...The. system is. ready- 
nmowean for. siomes*exposure to‘a,.less well prepared group.’ Tre 
Bees Of that trial ty fire willitnote only tell cwhether 


Change is needed, but how much. The rewrite is inevitatle. 


52 


V Pe CONCLIS EONS 


Cesizning user interfaces is ‘Gasy. Implementing the 
desizen to accsommodate the foitles of hutean beings is parma 
Literature on the topic of man-machineé inte€rfiace  aeauem 
atounds in trade journals, textbooxs, hobty Magazines eee 
literally everywhere. tkach author has a néw wonderful plan 
to Make it easy to use computers. There are cnly a handful 
of authors wnoc speak from experience. Unless an author has 
credentials as a proven interface designer, whe actually 
worked on the implementation, his ideas are suspect. Given 
time and manpower anything can be coded; but making a? 


ccherent package that works tcgethner is a ditferent ;rotlem. 


A. FEOFLE ARE STRANGE 

The tigeest stumtlinme Dbilcck? ts otpecute: They are 
unpredictatle. Differences tetween two groups cf pecrie 
that de the sare work in two different offices cen Stopmiam 
interface design in its tracks. and none of tre faulesmwaee 
te discovered until the testing startss deckel has» arrives 
at the same conclusions [{zef. 9]. The answersisftcsear 


rrototypes running as early as possitle end Zetr 1h eto 


in 


ers. Solicit their comments, criticisms “and Ssusgsestrenen 


3 
“ 


Then do something etout them. 


Per pesrGNn YATNTATN AS EL FEY aN 

An interface Mic? be designed tid i ce" fshamceanlie. Jse 
every modern software maintenance technique to meke the 
Muezramns GCasy tO change. Modularity is a key here. ge te! 
femeens is a module, then modifying the screen is relatively 
easy.) Within the screen module make the layout one or mcre 
mogqules, each ment shovld te «one sub-module. TLocument, 
socument, docurent! Assume n> one from the orizinal project 
ieee ce around wren the changes must te made. Explain 
everything, then the new people will only taxe nalf the time 
mmenock the original group te become familiar with the 


materiel. 


eee DTS EERENT* DRUMMERS 

ae eroup thet- sets’ oute: te Idesieny sees users Sinterf ace 
should have “memterss from?) disciplinés® !outsidevscomputer 
science. Ideally the grouzy should at least have access toe 
cognitive psychologist, somecne wita an Ave Sual (arts 
backgrcund Crain ters, graphic aruist. photographer, 
Ccinematograzher, etc.}, and representative users. 

Ate «interface design impglementation -is~ too, large a 
project Pomel aisine ike “person, but Jtne 2erour .must, be 
mesponsive and flexible. JLivide the project. among several 
members (three tic six) amd schedule twice ' as~ ‘rucr 
memeonorrent tire as is thought to be “necessary. Test at 


Every Opportunity, then rewrite and retest. 


Y 
A) 


neal nhuman-cemputer interface packazes are meyer | faneseeae 


an euphemism for final product is: - xelease Version Xx’. 


Ds. BOOTSTRAE DES TGN 

The current method cf p~regramming screens 15)5 no cae 
effective use cf resources. TcO much time! iSeSpenty =cgeueee 
simple menus, and their associated selection modules onus 
screen and running. A program or era,phiss editor) Shoulaenre 
atle tc handle that task with some developtnent extcrie 

A graphics editecr is the second iogical choice wiicmuuee 
workstation after a word processor. The next preject, oa 
SUN werk station should te a eraphics editor capablegwer 
drawing executatle user interface screens. 

The visible result. cf an interface desitten- projectienm no- 
wav rerpresents the emount of effort expended. A methodolcgy 
must te developed tc speed the process. . Present methods are 
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